Twenty-seven obese individuals underwent rapid weight reduction by rigid caloric restriction.
M ANY writersl-3 have pointed out the serious danger to life of obesity.
In spite of general agreement that weight reduction is urgently indicated in overweight individuals there is considerable difference of opinion as to how rapidly it should be accomplished. It has been our experience that rapid weight loss is no more unpleasant for the patient than gradual reduction and is much more likely to succeed, since the tangible results encourage the patient to continue until his desired goal is achieved. Dilatory weight reduction often fails because results are so slowly realized that the patient becomes discouraged and stops after a few weeks trial. Newburghl has advocated rapid weight reduction and reported the case of an unusually obese male who sustained the amazing loss of 286 pounds in a year's time with marked improvement in health. Because of apparent correlation between elevation of plasma cholesterol and the incidence of arteriosclerosis considerable interest has been directed toward learning the effects of nutritional variables on cholesterol levels. Shope4 has reported an early rise in the level of serum cholesterol in both man and experimental animals during fasting, and the concept of "starvation hyperlipemia" has been accepted by some as an established fact. However, many workers have been unable to demonstrate elevation in plasma cholesterol during fasting or starvation in man or experimental animals..'8 Reports are variable and conflicting. Harrison9 seemed to have accepted the concept of starvation hyperlipemia when he stated, "It should be remembered that weight reduction causes From the Medical Service, Gorgas Hospital, Ancon, Canal Zone. 864 the patient to utilize large amounts of his own fat, and hence is equivalent to a high fat diet ... Hence, weight reduction should usually be carried out slowly rather than rapidly." The present study was undertaken for the purpose of determining whether high plasma cholesterol levels resulted during the early stages of rapid weight reduction.
STUDY
The 27 overweight patients included in the study were placed on reducing diets after their weights had been recorded and a fasting plasma cholesterol had been obtained. Reducing diets of 600 or 800 calories daily were used in most cases. The individuals studied had been hospitalized for medical or surgical conditions not directly related to their corpulent state. Total plasma cholesterol determinations were made at intervals during the early stages of weight reduction. Patients with diabetes were excluded from the study since the state of diabetic control would be expected to influence cholesterol levels. Patients showing evidence of congestive heart failure were excluded since their weight fluctuations would not necessarily reflect loss of body tissue. Those who failed to show an average weight loss of at least 2 pounds per week during the period of observation were excluded since there was doubt that they had adhered to the prescribed diet. The majority of patients lost 4 or more pounds per week. Observations did not extend beyond four weeks and very few beyond three weeks since it has been previously reported that if weight reduction is carried to malnutrition or semistarvation the cholesterol level falls with the state of nutrition.7' RESULTS AND DISCUSSION Forty plasma cholesterol determinations were made during the period of rapid weight reduction; twenty-seven were lower and thirteen higher than earlier control levels. There seemed to be no significant increase or decrease in cholesterol levels during the first two weeks of weight reduction. The average of determinations taken during the first week of weight reduction was 2.9 mg. per 100 cc. lower than values for these same patients taken before weight reduction started. Determinations taken during the second week of weight reduction averaged 6.3 mg. per 100 cc. higher than control levels. These variations are well within the range of normal fluctuation or laboratory error. However, determinations taken during the third week averaged 32.5 mg. per 100 cc. lower than control values. It is of particular interest that average values for the 12 patients who lost from 2 to 4 pounds per week dropped 4.4 mg. per 100 cc. while the 15 patients who lost 4 or more pounds per week showed a greater average drop-14.7 mg. per 100 cc. These latter cases might have been expected to show "starvation hyperlipemia." Poindexter'0 followed the plasma cholesterol levels in 30 patients during slow weight reduction; his results showed quite wide and variable fluctuations both above and below the control levels. He attributed those showing increased cholesterol levels to the "starvation" effect even though these patients had an average weight loss of less than 1 pound per week. Our patients showed similar fluctuations in plasma cholesterol levels during a much more rapid weight reduction but if there auas any trend it seemed toward lower not higher levels.
Many fears concerning rapid weight reduction have been based on the concept that fat stores of the body are relatively stable and weight reduction would necessarily cause increased fat mobilization with consequent elevation of blood cholesterol since it is one of the chief vehicles for fat transport. However, recent studies indicate that fat depots are normally in a constant state of dynamic flux with a daily turnover many times in excess of the amount that would be burned during a period of starvation."
The diet offered our patients was extremely low in fat and relatively high in protein and bulk. No effort was made to restrict cholesterol intake; in fact, most patients received one egg daily. Calculated daily intakes on the 800 calorie diet were: carbohydrate 94 Gm., protein 82 Gm., fat 1I Gm., cholesterol 0.62 Gm.
CONCLUSION
Patients undergoing rapid weight reduction as a result of rigid caloric restriction did not manifest an over-all elevation in total plasma cholesterol. The fear of elevating the plasma cholesterol need not deter the physician from subjecting obese patients to rapid weight reduction.
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